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The following ESSAY, on SOILS, and the 
meais of rendering them 
was written by a practical farmer, in the state 
of Virginia, who some years since determined 


to examine into the nature or composition of 


the Soils in his vicinity; and who, at the same 
time, commenced a course of experiments to 
ascertain the permanent as well as the imme- 
diate effects of several manures. He has now 
ivep an account of the modes and results of 
fis examinations of many soils—accompanied 
by detailed statements of the effects of speci- 
fied manures upon several crops, cultivated up- 
on soils of known properties. 

This Essay presents the first systematic at 
tempt that has fallen under our observation, 
wherein a plain, practical, unpretending far- 
mer, has undertaken to examine into the real 
eomposition of the soils which he possesses. 
and has to cultivate. And we think it would 
be impossible too highly to commend the dispo 
sition winch he has shewn to ascertain the real 
character of his land, and the true value and 
effect of different manures ; for it is only thus, 
that we can be taught understandingly to apply 
manures for the immediate increase of our 
crops, and permanent benefit of our soils. 

And we rejoice with him, and for our coun 
try, at the circumstances of his investigation 
having been crowned with a rich reward—the 
approbation of his neighbours, and of the Dele- 
gation of the United Agricultural Societies of 
the state of Virginia; added to the satisfaction 
which he should derive from the consciousness 
of having assiduously and usefully devoted a 
portion of his time to the advancement of the 
great interest, the permanent profitableness of a 
pursuit, on which the prosperity of the nation 
mainly depends. 

His ESSAY deserves to be studied by eve 
ry Farmer, and his example should be follow- 
ed by every intelligent cultivator of the soil; 
all of whom may possess the means, for they 
are but simple and but of little cost : and ma- 
hy there are, in every district of this wide 
spread country, who could and ought to make 
Similar examinations and experiments for them- 
selves and their neighbours. 

It is not enough to excuse these persons from 
such undertakings. that they have not made 
chemistry their study : it is their business, and 
therefore their duty to understand many things 
critically, which properly form a part of that 
Science. The compo-ition of soils, as regards 
their particular fitness or adaptation to the 
growth of ore or another plant ; with their sus. 
ceptibility of immediate, and fleeting or lasting 
Improvement, by the application of the different 
Manures, that are accumulated by our ows in- 
dustry and management, or which may be found 


pene Sertile, 


ty ; are subjects easy to be understood by all. 
who will take the trouble to inquire s'rictly into 
them. The little knowledge of chemistry 
that is necessarv to the comprehending of such 
|matters, as far as they are prectically connected 
;with farming operations, will be readily acquir- 
ed by every one as he advances in his investi- 
gations, And that every reader, who will do 
us the favor to peruse this Essay, may follow 
the author in his argument without the interrup- 
tion that might occur for want of chemical! works, 
or a knowledge of the terms used in that science, 
we shaM for ready reference append explana 

tions for the use of such persons, and refer them 
to substances and their modifications as they are 
commonly seen and spoken of. We shall do this 
in the hope that we may induce each reader of 
the American Farmer, to bring his mind to the 
pertect understanding of the author’s opinions, 
so as to form a correct estimate of the great 
importance of pursuing such investigations and 
experiments in every section of this country. 
Let no one consider these matters as ont of his 
sphere, or beyond his power to comprehend, 
for it is only necessary to be willing in order 
to be able to understand them fully. On this 
point we would be urgent; and we hope to be 
successful, when we entreat our readers, one 
and all, to think and act in reference to the 
subject of this essay as we believe their true, 
iminediate and lasting interests require that 
they should. We beseech them not only to 
read but study it; and resolve to follow the 
bright example which its unas-ufming author 
has so clearly and laudably set before us, And 
may we not hope, that his appeal to the vota- 
ries of science, will be felt by the professors 
of chemistry in our Universities, and his wish- 
es be sooner realized, thro’ their willing co- 
operation than he seems to hope ? 

Such are our favorable impressions as to the 
merits of this essay, that we have determined 
to extend its cicculation by issuing, and gra 

tuitously distributing an extraimpression oi 
this number of our Journal. 

Editor Am. Farmer. 


ON THE COMPOSITION OF SOILS, AND THEIR 
IMPROVEMENT BY CALCAREOUS MANURES, 





Recerved from the Agricultural Society of Prince Geor- 
ge, by the Delegation of the United Agricultural 
Societies of Va. Dec. 6, 1821.— Read and ordered to 
be printed in the AMERICAN FARMER. 





Three years ago, I ventured to lay before this So- 
ciety, opinions respecting the nature of soils, and the 
action of calcareous manures, which had then receiv- 
ed no support from my own «xp rience, and but lit- 
tle from that of others. 1 was fully aware of the 
risk, in presenting a theory so general and compre- 
hensive in its application, and on that account, so ea- 
sy to overthrow, if untrue: but I was induced to 
‘ake that course, from my conviction of its correct- 


could only afford, It was my intention to resume 
the subject, whenever I should be able to offer prac- 
tice, as well as theory, and either to sustain the opin- 
ions before advanced, or to acknowledge whatever ex- 
perience might show to be erroneous. 

The propositions formeriy submitted, were as fol- 
lows : 

That soils are essentially different in their capacity 
for improvement, from some general cause which is 
far more operative, than such particular and auxilia- 
ry causes, as being stiffor light, moist or dry, level 
or hilly. 

That soils under similar circumstances, are ca- 
pable of improvement, by animal and vegetable ma- 
nures, i proportion to the degree of their natural 
fertility. 

That the fertility or barrenness of soils, is caused 
by the presence or absence of a proper proportion of 
carbonate of lime, or calcareous earth; and of course 
that the quantity which soils contain of this ingredi- 
ent, measures their capacity for improvement, 


That the fertilizing effects of calcareous earth, are 
principally produced by its power of com! ining ma- 
nures with soils, between which there would other- 
wise be no attraction, and of neutralicing acids, which 
exist in all soils destitute of calcareous matter. 


That for the want of these properties, it is .impos- 
sible to improve poor soils with profit, by means of 
animal aud vegetable manures, without previously 
correcting the defect in their constitution. 


The different capacities of Svils for improve. 
ment. 


Of the foregoing propositions, none perhaps will so 
readily obtain the assent of experienced cultivators, 
as those which affirm soils of similar texture to pos- 
sess very unequal capacities for improvement, and 
that the degree is in proportion to their original pro- 
ductiveness. These facts, however, so important to 
every rational scheme of improvement, appear to have 
excited but slight, if indeed any attenion, either in 
Europe or America. To make and apply as much 
manure as possible, seems to be considered by all 
writers, as sufficient to insure fertility to the soil, 
and profit to the cultivator. They do not tell us, that 
many exceptions to this rule may be found, and that 
some soils, without any apparent defect, if not inca- 
pable of being enriched by animal and vegetable ma- 
nures, would at least cause more loss than profit by 
their improvement, 


Some persons admit this difference in soils, bat 
consider a deficiency of clay to be the obstacle to 
permanent improvement The general excess of sand 
in our poor lands, would warrant this belief to a su 
perficial observer, But clays, in proportion to their 
extent, are as frequently found poor, as sands, and 
the most steril bodies of land in this county, are also 
the stiffest. A poor cay soil will certainly retain 
manure longer, and may be rendered more produc. 
tive than a poor sandy soil- but when the difference 
of expense in manure and cultivation, is considered, 
I doubt whether the improvement of the lighter soil 
would not be attended with more profit, or rather 
with tess actual loss. 

If ail soils of similar texture, were equally capable 
of being enriched, we should not see extensive dis- 
tricts altogether rich, or altogether poor, anid which 
have maintained their respective characters, from the 
time they were brought under cultivation.  can- 





ness, and the hope of gaming the assistance of oth- 
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an improver, and in the otber, every one an exhaust- 
er. If soils were equaliy fit to be improved, we 
should see their vaiue vary as much, as the industry 
and intelligence of theirowners. Animal and vege- 
table manures, applied tou any amount whatsoever to 
the clays of Prince George, or the sands of Sussex, 
would not make them as vs.uole as the stiff lands of 
Back river, or the light loam of Nansemond ; anc 
even if such means caused the greatest productive- 
fess, not as much wouid be retained after five years 
of exhaustion, as the others now shew alter a cen- 
tury. 


Calcareous earth the cause of fertility. 


Soils containing a proper proportion of calcareous 
earth, are invariably rich in their natural state, and 
those which are steril, either contain an excessive 
quantity, Or are totally destitute of this necessary 
ingre‘ient. 

This opinion was formed entirely on the visible 
qualities of soils, and the effects of caleareous ma 
nures. But itis obvious that the only certain test of 
its truth, is an accurate and extensive examination of 
soils of different characters, by chemical analysis, 
and thus ascertaining the exact proportion of carbon- 
ate, or other compounds of lime, contained in each. 
This did not appear very difficult to perform, accord- 
ing to Professor Davy’s directions, even though the 
e caniprd might possess but slight knowledge of 
chem» stry in general. Under this impression, | did 
not fail to attempt obtaining proof in this way, though 
unacquainted with either the theory or practice of 
chemistry, and without any opportunity of receiving 
instruction, from communication with others who 
were better informed. Thus situated, perhaps it 
would have been better (and certainly more prudent) 
to leave such investigations to those who are fully 
competent. I should have chosen that course, hac 
there been any hope of similar operations from chem- 
ists ; but their almost total neglect of the chemistry 
of ae leaves no ground to expect a change, 
until farmers themselves point out the abundant har- 
vest of discovery, which will hereafter reward some 
successful investigator, 

When the proportion of carbonate of lime in a soil is 
considerable, and perfect accuracy is not essential, its 
amount may be easily ascertained, by the first pro- 
cess described in Davy’s “ Agricultural Chemistry.” 
But it isnot sufficiently exact to determine the char- 
acter of a soil, when an error of one grain in 100, 
would class it incorrectly. The inaccuracies attend- 
ing this mode, arise from the muriatic acid, which is 
used to dissolve the lime, taking up also a small por- 
tion of clay and vegetable matter ; all these will be 
precipitated together, by the carbonate of potash, 
aad cannot be separated without a subsequent pro- 
cess, Which (from the small quantities usually obtain- 
ed) would be both difficult and uncertain. If com- 

unds of lime & vegetable acids are present, (which 

r reasons hereafler to be stated, I believe to be_com-' 
mon ingredients of soils,) they would appear in the 
result as carbonate of lime, although the soil might 
not have contained a particle of the latter substance. 

The analysis by means of the Pneumatic Apparatus, 
fof which a plate and description are given in Davy’s 
** Agricultural Chemistry,”’) is liable to none of these 
errors ; and when the few which are peculiar to this 
mode are guarded against, its accuracy is almost per- 
fect in ascertaining the proportion of the single sub- 
stance, to which its use is limited. It should be re- 
membercd, that it indicates the presence of lime in 
no other form, but when combined with carbonic 
acid. By means of this apparatus, my examinations 
have been made, with much care, and I think with as 
much accuracy, aS can in any case be expected. 


It is very probable, that from ignorance of some 
ee cular properties of the substances used, I may 
ave been betrayed into gross errors, without sus- 
cling it. Should this be the case, I would gladly 
be corrected ; and for thet purpose, I shall explain 
the precess by which I examined soils, mere fully, 
than its importance merits Most farmers are deter. 
mined no# to understand any thing, however simple it 


lution will for once be suspended, on my assurance 
that I shall speak of no process, which may not lx 
well understood, or even repeated, by persons whe 
possess nu knowledge of that science. 

The Pneumatic Apparatus ascertains the propor 
tion of carbonate of lime in a soil, by measuring the 
carbonic acid gas evolved, on the application of a 
stronger acid. Nothing, therefore, can be mistaken 





for that earth, unless it is also combined with carbon- 
ic acid. Magnesia is the only other substance in 
soils thus combined, and when present, appears in 
the result as lime. Its amount however, is so incon- 
siderable, as scarcely ever to affect the true result. 
There is another slight source of error; a small quanti 
y of carbonate of lime, varying between half a grain 
& three grains,will always be lost to the result, either 
by the condensation or absorption of a part of the 
gas, or from the acid not reaching every particle of 
soil. This was ascertained, by frequently submitting 
to examination, known quantities*of pure chalk, either 
alone, or mixed with other earth. Whether much or 
little was tried, the loss was always as above stated, 
except that when chalk was used alone, the loss never 
amounted to one grain. To diminish as much as pos- 
sible even this small error in the results, large quan- 
tities of soil were used, and to each, a small known 
quantity of pure chalk was previously added, and as 
much deducted from the result. This served not 
only to shew a proportion too small to be otherwise 
indicated, but also, when no other carbonate of lime 
was present, it proved in every experiment whether 
the apparatus was in good order, and the result per- 
fectly correct. Muriatic acid was applied to the 
soil, to considerable excess, and the mixture agitated, 
as long as any gus was produced. 


rhe soils were frequently subjected to two other pro- 
cesses, for the purpose of comparing results. After 
theaction in the pneumatic apparatus was over, the 
carbonate of lime was separated, in the mode pre- 
scribed by Davy, and the weight ascertained. Its im- 
purity was then proved, by throwing it into diluted 
sulphuric acid. By uniting with this acid, the mag- 
nesia(if any,) forms Epsom salts, the clay forms alum, 
and the lime becomes gypsum. The last alone being 
insoluble, may be separated in a solid form, from the 
other salts, and the vegetable extract. Sulphuric 
acid is far from an accurate test for carbonate of 
lime ; but it is enough so, to confirm the first pro- 
cess, and to shew that no reliance can be placed on 
the second, which is generally resorted to for this 
purpose. 

The following examinations are of soils which are 
well known, and present every different character 
which this district furnishes. The specimens were all 
taken from places, which are supposed never to have 
been manured, and when any are described as_reten- 
tive of manure, or otherwise, the inference is drawn 
from its effects on adjoining and similar soils. 

1. Rich black loam, from the top of the bluff at 
Coggin’s Point, containing muscle shells throughout. 
Long under exhausting cultivation. 1000 grains, 
cleared of all the coarse shelly matter (as it can have 
no effect on the soil, until finely divided.) gave, 16 
ounce measures of carbonic acid gas, equal to 32 
grains of carbonate of lime. 

2. 1000 grains of similar soil, from another part 
of the same field, gave, 


By measurement of gas, 24 grs. of carbonate of 
[lime. 
By precipitation (accord- 
ing to Davy’s Ag. Chem ) 31 
By sulphuric acid, 29 


For the amount of carbonate of lime obtained by 
the last process, I take two thirds of the quantity of 
sulphate of lime formed. 

3. Soil of an island containing about 5 acres of 
level drv land, lying at the end of Coggin’s Point, 
and surrounded by the river, and tide marsh, The 
east end, dark brown shelly loam, capable of produc- 
ing 35 bushels of corn per acre The shells and 
value of the land decrease together, as the west end 
is approached, where shells are seen but in a few) 


volt. Ill. 


Sorrel thinly scattered over the poorest pari. Long 
iader exhausting cultivation. 
1000 grains of soil from the east end, gave— 
OF coarse shelly matter (separated by hand,) 8 gre, 
Of finely divided carbonate of lime, 82 
1000 grains from the west end, taken from one of 
the spots shewing shells, gave— 
Of coarse shelly matter, about, 1 grain. 


finely divided carbonate of lime, by mea- 


surement of gas, 1g 
by precipitation, 5 
Difference, 34 


4. Soil from Eppes’ Island—dark coloured, rich 
clay loam—the arable land very much reduced by a 
long course of the three shift system, but is still 
considered of the first quality. 

To 1000 grains of soil, I added 3 grains of pure 
chalk, they gave 14 oz. measures of gas—equal 
fo carbonate of lime, 24 grs. 

17 


do. by precipitation, 
do. by sulpburic acid, 4 
known quantity, 3 


The true result by the measurement of gas, deduct- 
ed from the known quantity added, shews a loss of 
half a grain, and that the soil contained no carbonate 
of lime. 


5. Soil from Edward H, Neblett’s land—part of 
an extensive body of similar quality lying between 
Powell’s creek and Ward’s creek; very poor, stiff, 
light coloured clay. Contained no carbonate of lime. 


6. Soil from another large tract of poor land in 
this county, lying between Otter-dam swamp, and 
the head waters of Ward’s creek. Close and stiff, 
from the fineness of the sand, of which the soil is 
mostly formed ; remarkable for producing large and 
excellent pine timber, Contains no carbonate of lime. 


7. Soil from Richard Cocke’s land, Surry, between 
Black water and Otter-dam swamp—close, poor, and 
sandy. 1000 grains gave~ 


Carbonate of lime, by measurement of gas, none, 
by precipitation, 7 grs. 
by sulphuric acid, about 4 
8. Soil from Eldridge Blunt’s land, Sussex, a 
mile south of Black water; light and poor. 1000 
grains gave— 
Carbonate of lime, by measurement of gas, none. 
by precipitation, 6 grs. 
by sulphuric acid, none. 


9. The three following specimens were taken from 
land cleared within a few years, and not more than 
100 yards apart. They shew the characters of the re- 
markable strip of land, lying between the high hills 
and James’ river, and extending nearly from Bailey’s 
creek to Powell’s creek Soil generally light, rich 
and durable, but interspersed throughout with bar- 
ren knolls of shelly sand, pure sand, (apparently,) 
and sometimes stiff clay. 

1000 grains of the best soil gave, 

of carbonate of lime. 

400 grains of poor sandy soil in which some par- 
ticles of shelly matter were visible—gave 87 grains 
of carbonate of lime—near 22 per cent. I have used 
pend less calcareous than this, as manure, with good 
eifect. 


To 1500 grains of poor clay soil, near the two last, 
I added 29 grains of pure chalk, and obtained of care 
bonate of lime, 28 grains 

Known quantity, 29 


14 grains 


1 g. loss; soil contain’d none. 


10. 1000 grains of poor stiff soil from Green 


Spring, James City county, gave no carbonate of lime. 
11. Soil of the best quality, from the neighbour- 
hood of Huntsville, Alabama; brown, or chocolate 
colour, and uncommonly friable and light, though 
containing very little sand 
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obtained by measurement of gas, 84 grs. carb. lime. 
Add the usual average loss, ' 


103 
Deduct the known quantity pres 
viously added, 
Quantity present, 44 grains. 


The solution precipitated gave of carb. of lime, 
(or solid matter, ) ’ : 73 grains. 

I was prepared toexpect in our soils, a very small 
quantity of calcareous earth, compared to those of 
Europe, of which analyses have been published ; the 
deficiency, however, proved to be still more general, 
than was expected. Among all the soils, analysed and 
described by Kirwan, Davy and Rozier, I believe 
not one is stated to be entirely destitute of carbonate 
of lime, and the average proportion contained, is 
very seldom equalled by any in this country, Here, 
not an atom is present in more than nine-tenths of our 
soils. This remarkable difference in constitution, 
proves (even to those who may attach no value to my 
views of the subject,) that the same modes of im- 
provement cannot be applicable to both—and that if 
calcareous manures are serviceable in England and 
France, they must be far more beneficial in Virginia, 

Many other examinations of various descriptions, 
concur with those stated above, in the following im- 
portant results: Ist, that all soils containing any 
quantity of carbonate of lime, not exceeding 10 per 
cent, ate durably fertile—and, 2ndly, that every soil 
naturally poor, is entirely destitute of carbonate of 
lime, excepting the very few cases, in which the pro 
portion is so excessive as to cause sterility So tar, 
facts completely support the theory of the constitu- 
tion of fertile soils, and exhihit the general cause, 
and the complete, if not the only remedy for sterlity. 
But there is an apparent and striking contradiction, 
in the many rich soils which are as destitute of car- 
bonate of lime, as the poorest. This difficulty will be 
explained, when that particular class comes under 
consideration. It is first necessary to arrange soils 
according to their composition, and to treat of each 
class, under its proper head: all may be properly 
distributed among the four classes, which I shall call, 
calcareous, super-calcareous, acid, and neutral soils, 


Calcareous Soils. 


To this class belong all soils which contain fine- 
ly divided carbonate of lime, but not enough to injure 
their productiveness. They are dark coloured, fria- 
ble, rich in their natural state, durable, and reten- 
tive of animal and vegetable manures. The growth 
of wild locust is almost confined to soils of this 
class, and after cultivation, they always throw up 
white clover in abundance. 


Super-calcareous Soils. 


In these, the quantity of carbonate of lime is so 
gteat as to injure or destroy their powers of produc- 
tion, They can only be improved by applying silice- 
ous sand or clay and vegetable manures, in qantities 
sufficient to reduce the proportion of calcareous earth, 
to the standard of fertility. This would be so expen- 
sive, that such soils may be considered al most unim- 
proveable. 

What proportion of calcareous earth will cause 
sterility, must depend on the nature of the other in- 
gredients of the soil, the inclination of the surface, 
and the quantity of water which it is accustomed to 
receive, The sand of the desert which has covered 
and destroyed so much of the fertile land of Egypt, 
is said to be almost entirely composed of carbonate of 
lime. Rain scarcely ever occurs in that country : 
but whenever water is conveyed to these naked sands, 
by irrigation, they immediately become highly pro- 
ductive. 

Why a large proportion of carbonate of lime, should 
@ause sterility, is not very evident, nor would the in- 
quiry beof much importance. ’Tis enough that we 
know such to be its effect. Soils of this class are 
very rare in this country, but in many parts of the old 
world, they are so common, as to induce my belief, 
that the excess of calcareous earth is as much the 


cause of sterility there, as its deficiency with us.— 
Most of the barren plains of England, are composed 
principally-of chalk ; and it appears from Rozier, 
that such soils are still more common in France— to 
which country, I presume, his remarks should be ap- 
plied, though be makes no such limitation. He di- 
vides soils into three grades, according to their value 
and states their composition to be as follows : 

Ist quality,—10 parts composed of carbonate of 


(lime 1 

. . . - pure clay 6 

. . . . siliceous sand 2 

. . . ° vegetable earth 1 

1v 

2d quality,—carbonate of lime . . %4 
eiay=- . 6 ° ‘ ° 4 
siliceous sand . ‘ ° 3 
vegetableearth . ‘ ° 4 

10 
Ccarbonate oflime 5 
3d quality, . . cla Aho Coals. 
Cpittabens sand 4 

- 16 

And a very small proportion of vegetable earth. 


This statement of Rozier’s is doubtless well found- 
ed, as far as his observations extended, and according 
to his estimate, the least productive of the soils, hc 
-numerates, contain 50 per cent. of calcareous earth. 
it:> then not to be wondered at, that chemists should 
never have suspected fertility to be caused by the 
very substance, which was found most plenty in bar- 
ren soils. The proportion which Rozier assigns to 
the best soils, (10 per cent.) agrees with the results 
of my examinations, though I have but seldom found 


as much, 
Acid Soils. 


The soils which belong to this class, contain an ex- 
cess of vegetable acid, above the quantity necessary 
to combine with the small quantity of lime which may 
be present : of course they have no carbonate of lime. 
Such soils only produce in abundance, the acid plants, 
pine, whortleberry, sorrel, (rumex acetosa_) anc 
broom grass.§ They are naturally poor, and incapa- 
ble of receiving durable improvement, except from 
calcareous manures. 

1 have advanced no opinion which is less supported 
by authority, or to which stronger opposition may be 
expected, than the supposition of acidity being a com. 
mon ingredient of soils. The term sour soil, is frequent- 
ly used by farmers and writers on agriculture, but so 
loosely and with a meaning so indefinite as to deserve 
no consideration. Of those who really mean what the 
word conveys, there are but few who speak of acid 
in earth. Darwin and Dickson suppose sulphuric 
acid to,be present in certain clays ; both, most proba- 
bly, on the authority of Morveau, who detected it by 
chemical analysis. Davy says that the same acid is 
found in peat, (a kind of vegetable soil not found 
here,) but with this single exception, does not name 
any kind of acid, nor any compound of vegetable 
acids, in his enumeration of all the substances, con- 
tained in soils. Dickson, also, slightly mentions 
** other acids” besides the sulphuric, but without 
stating their kind, or his reasons for believing in their 
existence; it is not necessary, however, to discuss 
opinions on this subject, when advanced by an author 
who is capable of recommending gypsum for the pur- 
pose of neutralizing acids. 


* Cours Complet d’Agriculture, par ? Abbe Rozier. 


§Pine, sorrel, and at least one species of whortleberry, are 
sour to the taste—this quality in broom grass, rests on conjec- 
ture. A remarkable exception to the rule above stated, is 
found in the acid plant, vulgarly called horse sorrel, (oxalis 
acetocella_) which prefers soils the most unlike in quality to 
this class, and I have seen it on a soil ealcareous to excess. It 
is prebable that this plant draws its acid entirely from the at- 


es 


4}all the calcareous earth is taken up free acid 


Dundonald, alone, supposes vegetabic acids to be 
abundantly formed in soils, and by umting with the 
calcareous earth present, to form salts of lime, Ac- 
cording to this author, these efects are produced in the 
follewing manner—Oxygen, which is one of the in- 
gredients of atmospheric air, has a tendency to unite 
with all vegetable substances. When dead vegetables 
are exposed on the surface of the earth, they become 
oxygenated, or combined with a small proportion of oxy- 
gen, which makes them incapable of rotting, or of ren- 
dering any service to soil or vegetation, By uniting with 
more oxygen, the oxalic acid will be produced, which 
becomes oxalate of lime, by combining with the lime 
in the soil. Ke foltows from this reasoning of Dun- 
donald’s, that this process must continve as long as 
there is vegetable matter, to be acted on, and after 
will 
form, and remain in the soil, until neutralized by 
calcareous manures. 


This theory of oxygenation, if it could be relied om 
las correct, would discover sources of vegetable acid 
operating at all times, and in all places But it seems 
to prove too much, to be altogether true. Had such 
been the action ef the atmosphere on the surface of 
the earth, every particle of vegetable matter must 
have become either insoluble or acid, and not a spot 
could have escaped being reduced to absolute sterili- 
ty. Though this work was published more than 
twenty years ago, I have never seen in any of later 
date, the slightest notice of this theory: the oxa- 
late of lime which it makes an ingredient so uni- 
versal in soils, is wot mentioned as such by Kirwan 
or Davy, and Wundonald himsclf does not state that 
he ever detected it by analysis. But for the tacit 
denial, by all later writers, of the presence of vege- 
table acid or its compounds in soil, my task would 
be only to apply Dundonald’s discovery to the pecu- 
liarities of our soils. As it is, I shall offer some ad- 
ditional reasons, which alone appear to me, sufficient 
to prove the existence of acid soils. 

Grisenthwaite, the latest writer on agricultural 
chemistry, has the following passage, in his ‘ New 
Theory of Agriculture’ “Chalk has been recom- 
mended, as a substance calculated to correct the 
sourness of land. It would surely have been a wise 
practice to have previously ascertained the certainty 
of this existence ofacid, and to have determined its 
nature, in order that it might be effectually removed, 
The fact really is, that no soil was ever yet found to 
contain any notable quantity of acid. The acetic and 
carbonic are the only two that are likely to be gener. 
ated by any spontaneous decomposition of animal or 
vegetable bodies, and neither of these have any fixity 
when exposed to the air.”’—This is probably correct, 
as a mere chemical fact. I certainly have never ex- 
amined a soil containing enough uncombineu acid, to 
be detected by the usual tests. Bui still the term 
acid will be applied with propriety to soils, in which 
growing vegetables continually receive it from the 
decomposition of others, (for which no ‘ fzity’ is ne- 
cessary,) orin which acid exists combined with some 
basc, which readily yields it to growing plants, to 
be thus quickened or retarded, according to their 
kind. It will be sufficient for me, if I can shew, that 
certain soils contain some substance. or possess some 
property, which promotes exclusively, the growth of 
acid plants—that this cause is increased, by adding 
known vegetable acids to the soil—and is totally re- 
moved, and can only be removed, by the application 
of alkaline manures, which destroy all acids. Leaving 
it to chemists to determine the nature and proper- 
ties of this substance, I merely contend for its exist- 
ence ; and from whatsoever cause these effects may be 
procuced, for the want of a more appropriate naine, 
I shall call that cause, acidity, 

All soils of this description, however unproductive 
when under cultivation, produce a luxuriant growth 
of pine and whortleberry before they are prepared for 
the plough, and sorrel and broom grass afterwards. 
These plants never thrive on calcareous soils Pines 
are rarely, if ever seen on the ricb lands of the Wes- 
tern States, while their number and size are remarka- 
ble on the barrens of the Carolinas.—I have hand ne 





mosphere, and the others from the earth. 





opportunity of examining these soils—but fear not te 
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assert, that the first contain calcareous earth, and that 
the last are totally without 

One vegetable acid will feed plants producing other 
kinds ; thus pine leaves, and oak wood pPoduce sor- 
rel, and I have heard that pomace (which certainly is 
@ Poison to valuable plants,) has simiiar effects. Peat 
and fossil coal contain sulphuric, and perhaps vegeta- 
ble acid; and Dundonald says, that a growth of sor- 
rel is the invariable consequence, when either of these 
substances has been applied as manure. Farm-yard 
manure, which gives out acetic acid when decom. 

posing, will encourage the growth of sorrel more 
than any other plant, if the soil to which it is applied is 
not immediately cultivated, and is not calcareous. Cul- 
tivation immediately following manuringwill of course, 
prevent the growth of sorrel, but does not diminish 
its cause, which still inflicts its evil effects on the 
crop. It is well known that all decomposing vegetable 
matter gives out acid, and as it is greedily seized and 
stored up, by acid plants, the natural process is made 
evi‘ent, by which this quality of soils, commences and 
continues. 

An acid soil made artificially calcareous, by lime or 
shell marl, is thereby rendered incapable of produc- 
ing sorrel or broom grass. On these facts I rest the 
proof of the existence of acid soils, 

Much the greater part of the lands of lower Vir- 
ginia are rendered unproductive by acidity, and gene- 
ration after generation have toiled on them without 
being remunerated, and without suspecting that their 
land throughout, was even then as rich, as their few 
improved lots appeared to be, The cultivator of 
such soil, who knows not its peculiar disease, has no 
other prospect, than a gradual decrease of his pre- 
sent scanty crops: but if the evil is understood, and 
the means of its removal within his reach, he has rea- 
son to rejoice thut his soil was so constituted, as to 
be preserved from the effects of his own improvidence 
and that of his forefathers. The presence of acid, by 
restraming the productive power of the soil, has in a 
great measure, saved it from exhaustion ; and after a 
course of cropping, which would have utterly ruined 
more productive lands, the powers of our soils remain 
scarcely impaired, and ready to be calied into action 
at will, by the use of calcareous manures. If an 
English agriculturist was asked, what would be the ef- 
fect of 50 years continued and severe cropping & close 
grazing, without manure, his answer would certainly 
be, that such a course could not fail to be followed by 
complete and hopeless sterility. Yet we know instances 
enough, where such has been the practice, on soils 
never productive, and which however damaged, still 
@ontinue under cultivation, In other countries, the ex- 
istence of soils which were incapable of being either 
improved or exhausted, to any considerable extent, 
would justly be considered a fact so remarkable, as 
to merit all the labour of investigation, which it might 
require. Here, its frequency causes it to be unno 
ticed ; and they who seek improvement, continue to 
obey rules drawn from English agriculturists, on 
soils to which England furnishes no parallel. 

Neutral Soils 

Neutral soils are such as contain neither acid nor 
lime, or in which the quantities of both are so nearly 
equal, as to combine and leave no excess, of either, 
sufficient to produce perceptible effects. Soils of 
this class, are poor or rich, according as calcareous 
matter is entirely wanting, or is present though com- 
bined with acid, and the qualities of both thus neu- 
tralized. 

All so:ls belonging to the three other classes, fully 
accord with the theory of their constitution and fer- 
tility : but the class of neutral soils appears at first 
view, in direct opposition to the principles which I 
have advanced, as they are frequently rich and dura- 
ble, in the highest degree, and yet found by analysis 
to contain not the smallest proportion of carbonate of 
lime. This difficulty may be removed by paying that 
attention to the properties of tbe different substan- 
stances in soils, which is requisite for the full com 
prehension of the subject. 

This apparent contradiction may be produced by 
one of two different causes, either of which will 


. }as fast as it forms, the carbonate of lime present, will 


ime exists in a fertile soil, its place must have been 
supplied by some other substance, of equal value. I 
have never asserted that carbonate of lime is the 
only cause of permanent fertility ; on the contrary, 
phosphate and sulphate of lime were named as pro- 
bable agents for producing the same effect, and 
many other substances may promote the same end, 
whose presence or combinations are as yet unknown, 
and which if known, might be beyond our control, for 
the purposes of improvement. Even if such was the 
case, it would not effect the truth of my reasoning : 
and for all practical uses, it is enough if I have point- 
ed out one substance, which will change barrenness to 
fertility, and which may be cheaply applied to any 
extent required. 

Secondiy—Neutral soils, may (as stated in their 
definition) contain calcareous matter sufficient to have 
caused durable fertility, but exceeded in quantity and 
now neutralized in its effects, by vegetable acid. If it 
is not denied that soils receive acid from the de- 
cemposition of plants, it must also be admitted that 


be decomposed, and a new compound formed, As this 
process must continue slowly to operate as long as the 
land remains uncultivated, the carbonate of lime, if 
not very abundant, will at last entirely disappear, and 
the soil loose every mark of having been calcareous, 
excepting its previously acquired fertility. The salt 
of lime thus formed, is probably as durable a ma. 
nure, as the carbonate ; but its character and action 
are different, nor can it be detected in soil, by the 
means most proper for the other. The quantity of 
acid in any particular soil, is far from invariable : it 
is increased by the growth of all plants which de- 
light in its presence, and by the decompusition of ve- 
getable mauures of every description ; for this rea. 
son the longer a field remains at rest, and ungrazed, 
the more acid it becomes; and this evil keeping pace 
with the benefit, is the cause of enclosing so frequent- 
ly producing no apparent improvement. Cultivation 
lessens the quantity of acid, by exposing it to be carci 
ed off by air and water, and by cutting off the source 
of its supply. In several instances, after one or oth- 
er of these causes of acidity, I have had crops greatly 
injared by sorrel, which afterwards disappeared, and 
left the soils as they were before, productives 

That neutral soils contain lime in some other form 
than the carbonate, does not rest on mere conjecture. 
Some evidence is furnished by the mode prescribed 
by Davy for detecting carbonate of lime in soils; and 
the fact is fully proved by the analysis of ashes. 
Reasons have been offer.d to shew that the former 
process is completely inadequate for fixing the pro- 
portion of carbonate of lime ; but this impure precipi- 
tate certainly contains a part of the compound of lime 
and vegetable acid ; and this compound is generally, if 
nct always, changed to carbonate of lime, by having 
been dissolved, and then precipitated. For example : 
—arich and durable alluvia! soil, which was carefully 
examined for the purpose of ascertaining this fact, 
furnished the following results : 

1000 grains acted on by muriatic acid in the pneu- 
matic apparatus, evolved no gas, and therefore, 
could have contained no carbonate of lime. 
The precipitate obtained from the same, well 
washed and dred, weighed 16 gr 
Then subjected to the action of sulphuric 

acid, in the pneumatic apparatus, it yield- 

ed 14 oz measures of carbonic acid gas, 3 
indicating the presence of 3 grains of 
carbonate of lime. 

The solid matter remaining undissolved by the 
sulphuric acid (sulphate of lime) weighed 3 
grains indicating the carbonate of lime to 

have been 2 
This process leaves no doubt, but that the soil con- 
tained some neutral salt, of which lime forms the 
base, but doesnot ascertain the full quantity, Were 


“ 


proper means employed to fix the quantity of this 
salt, I believe that its proportion would mark the 
actual productiveness of soils, as accurately, as the 
carbonate of lime shews their capacities for improve- 


more abundantly from rich neutral soils, than from 
any of the acid class. Among soils of the same class, 
but of different-textures, that which contains most 
clay, will yield the heaviest precipitate ; which in. 
duces the belief, that a part of its impurity is caused 
by alumina or pure clay. 

All wood ashes contain carbonate of lime, though 
‘obtained from neutral or acid soils, as were the fol. 
lowing specimens. 

100 grains of ashes of a pine log heap, from an acid 
soil, contained 64 grains of carbonate of lime. 

100 grains of ashes of whortleberry roots 
from the same soil, gave of carbonate of 


lime, 4 grains. 
Other salts of lime, or lime made caustic 
by burning, q 
Siliceous sand, - 92 
100 


100 grains of ashes of equal parts of the bark, heart 
and sap wood of an old locust, frum the same soil, gave 


Carbonate of lime, 51 grains. 
L.me not carbonated, 18 
Siliceous sand, $ 
Magnesia, 2 
Charcoal, 2 
Potash and loss, 22 
100 
100 grains of ashes of young locusts from a very 
rich neutral soil, gave 
Carbonate of lime, 4) grains. 
Lime not carbonated, 30 
100 grains of ashes of young pines from an acid 
soil, gave 
Carbonate of lime and 15 ; 
Lime not carbonated, o- 
Siliceous Sand, 78 
Votash and loss 7 
100 


As vegetables can only derive their calcareous in- 
gredients from the soils on which they grow, these 
experiments establish the fact, that some small por: 
tion of lime is present in soil of every kind, though 
not contain:g a particle in that form, which alone, (ace 
cording to —s we might expect to find it. Com- 
pounds of lime with vegetable acids, are decomposed 
by fire, and become carbonate of lime; and therefore, 
this substance is found in ashes, though not in the 
plants from which they were obtained,nor the soils on 
which they grew. It is probable that the whole 
difference between barren sub-soil and the mould 
above, is caused by trees drawing all the calcareous 
matter within their reach, and by their death, deposit- 
ing it onthe surface. 

The results of the few examinations which I have 
made, do not confirm the opinion of Saussure, that 
ashes yield quantities of calcareous earth, somewhat 
proportioned to the quantities contained in the soils 
from which they were taken. But they shew in cif- 
ferent plants, quantities suited to the soil, which each 


‘{preters.’ Thus, of three kinds of ashes from the saine 


soil, those of pine gave 54, of whortleberry 4, of 
locust 51 per cent, of carbonate of lime, and similar 
proportions of lime not combined with carbonic acid. 
If phosphate of lime formed any considerable ingre- 
dient of soils, it might perhaps present results simi- 
lar to those which distinguish the neutral class. But 
though the phosphate is contained in all wood ashes, 
and therefore in all soils, its quantity (according to 
Davy) is so small, that it c.nnot possibly be the salt in 
question, My supposition, that th lime is combim d 
with some vegetable acid, rests on the facts stated 
with regard to acid soils.* 

* Since this essay was read before the Agricultural Society 
of Prince George, I received seven spesinens of Ame-stone 








serve for its explanation. Firet-if no compound of 


ment. The precipitate, called carbonate of lime by, 
Davy, may be obtained frem all seils—but much, 


soils, carefully selected in the neighbourhood of Lexington, 
Va. Never having doubted the correetness of the reeeived 
opinion, that all limestone soils were highly calcareous, I wes 
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The Action of Calcareous Manures. 


Ishall next proceed to the inquiry, to what proper- 
ties of carbonate of lime, its peculiar fertilizing ef- 
fects are to be attributed ; and if it can be made 
clear, that it has abundant powers for the purpose, of 
which the other two earths, clay and sand, are nearly 
er entirely destitute, there will be added another 
strong proof in support of the supposed constitution 
of fertile soils. 


Sand has no chemical attraction for vegetable and 
animal mandres, and readily yields them as soon as 
they are applied, to whatever has such attraction. 
Hence, sandy soils give out manure freely, not only to 
the growing crop, but to the sun, air, and water, so 
as quickly to lose the whole. Clay, by its closeness, 
mechanically excludes, what sand freely admits, and 
therefore gives out manure much more slowly than 
sand, whether for use, or for waste. This earth also 
exerts a slight chemical force in retaining manure, but 
too weak to enable such soils to become rich by na- 
tural means. Of this, our large tracts of very poor 
clay offer sufficient proof. 

Calcareous earth has an attraction for oils superior 
to that of clay, ¢ and will combine with any vegeta- 
ble extract,¢ so asto render it less soluble, and con- 
sequently not subject to the waste, which would oth- 
erwise take place. This power of combining with 
the food of plants and fixing it in soils, from which 
it would otherwise be continually escaping, shew 
why calcareous |.nd alone, should be capable of en- 
riching itself, or of receiving durable improvement 
from artificial manures. Calcareous manures, in en- 
riching soils, act precisely like the mordants, used in 
the process of dying—like alum, which gives no colour 
to the cloth, but is as indispensable as the dye itself, 
for the purpose of fixing it permanently. The power 
whioh this earth exerts, in binding manure to soils, 
does not however, (like clay) prevent the crop re- 
ceiving the iull and immediate benefit. Growing ve- 
getables attract their food, still more strongly than 
does calcareous earth, and draw it from its state of 
combination, as freely as from sand. The principal 
means then, by which calcareous manures enr:ch, are, 
giving up manures readily, for use, and completely pre- 
serving them from waste. These benefits would not 
immediately be perceptible, but would continue to in- 
erease, until the vegetable matter accumulated in the 
soil, was equal to its power of retention. 

The next most valuable property of carbonate of 
lime, for the improvement of soils, is that of neu- 
tralizing acid. Our poorest soils, when new, con- 
tain vegetable matter in abundance—perhaps to ex- 
eess ;—but their acidity counteracts their powers for 
production. A sufficient application of shell marl, 
er any other calcareous substance, destroys the acid, 
and allows the land, for the first time, to exert the 
power, which it actually possessed. This benefit is 
immediate ; but though it may double the product 
ef the soil, the calcareous matter has added nothing 
to its richness, nor can it, until it has both time and 
means, for accumulating and fixing vegetable matter. 
The salt of lime (whatever it may be) which is form. 
ed in this process, appears to be also a valuable ma- 
gure, from the durability of the rich neutral soils, of 
which it is supposed to be an ingredient. 








astonished to find six of these specimens, (five of rich and one 
of poor soil,) to belong to the neutral class, being complete- 
ly destitute af carbonate of lime. The remaining specimen 
was froma fertile soil, but so thickly covered with lime-stone 
rock, asto be unfit for cultivation. Of this, 1000 grains con- 
tains one grain only, of carbonate of lime. ‘Thus it appears 
that the remarkable deficiency of calcareous earth, which | 
thought peculiar to this alluvial district, extends even into 
the lime stone country, and perhaps through all America. 
Ido not make this statement with the expectation of its being 
believed by those who are best acquainted with the Enropean 
accounts of soils : but I hope it may induce others of undoubted 
ability, to pursue the investigation, and confirm the existence 
of this singular feature in most of the soils of this couutry. 
Perhaps no other single fact can lead to tore important 
consequences to the science of Agriculture. 


{ Bergman's Table of Affinity. 
# Agricultural Chemistry, page 164, Am. Ed. 
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To these two properties, of destroying acids, and 
combining other manures with soils, I attribute the 
remarkable effects of carbonate of lime. It has se- 
veral other fertilizing powers, which are equally well 
accounted for, from its known chemical properties. 
These will be hastily mentioned, though they are 
neither peculiar to calcareous earth, nor are theic ef:- 
fects considerable enough, to add much to the pro- 
ductiveness of land. 

Calcareous manures possess in common with clay, 
the property of making sandy soils more absorbent, 
and in common with sand, that of making clays more 
light and friable—but in a greater degree than either. 
By fixing vegetable matter, they make soils blacker, 
and consequently warmer. ‘They may also form part 
of the nourishment of plants, as all take up some 
calcareousearth, and shells also furnish animal mat- 
ter; but Lhave never been able to perceive any effect 
which could be attributed to this cause. 

Carbonate of lime always contains 43 per cent. in 
weight, of carbonic acid, which differs from all 
others in being not only innoxious to growing 
plants, but is indispensable to their existence. As 
much of every vegetable as may be converted into 
charcoal, is wholly formed by the decomposition of 
this aeid, which the leaves are continually absorbing 
from the stmosphere. From the large proportion of 
this necessary food of plants, contained by all calca- 
reous manures, their good eflects have been attribut- 
ed, by some writers, to vegetables drawing from 
them a more plentiful supply. This effect cannot be 
of much importance, nor can it take place, unless 
some strunger acid is present in the soil, which by 
combining with the lime, leaves the carbonic acid 
free to perform the office ascribed to it. By no other 
means will it be discharged, and, therefore, they who 
maintain the reality and value of this action, are 
bound to admit the existence of acid soils. 








The practical effects of Calcareous Manures. 


It is scarcely necessary to prescribe rules for the pro- 
per application of calcareous manures, as their action 
and the nature of the soil, ought to direct our prac- 
tice, and vary it according to circumstances. If the 
opinions which have been expressed sre unfounded, 
it is evident, that the attempt to reduce them to prac- 
tice, would most certainly shew their fallacy. These 
opinions direct us to expect both immediate and 
permanent benefit, from applying calcareous manures 
to acid soils—that on neutral soils the effects would 
be slow, gradual, and regularly increasing, as long as 
the soil is allowed to accumulate vegetable matter— 
and that on calcareous soils, the application would be 
either useless orinjurious. On different soils of the 
same Class, the greatest benefits must be looked for, 
where most vegetable or animal matter is present.— 
None of my experiments are of older date than four 
years back, and therefore are not decisive as to the 
ultimate effects of calcareous manures ; but as far as 
they have gone, they have uniformly and fully sus- 
tained the theory by which they were directed. 


My experiments have been confined to the use of 
carbonate of lime in that form which is so abundant 
throughout the lower part of this state—fossil shells 
mixed with earth, and commonly, though improperly, 
called marl, But the‘same effects would attend its 
use in any other form, as lime, (exclusive of its caus- 
tic and solvent qualities,) limestone gravel, chalk, 
ashes, &c. The proportion of carbonate of lime, in 
most of the bodies of shell marl, which I have used, 
is less than usual—but one stratum contains a very 
small quantity of gypsum, which it will be necessary 
to notice. Had the presence of gypsum not been 
discovered in this singular stratum, its effects would 
have caused very erroneous opinions as to the action 
of marl: an immediate, but transient benefit was 
generally produced by the gypsum, where the carbo- 
nate of lime was believed to have no effect, for seve- 
ral years 

The following experiments will serve for a full and 
‘air specimen, of all that I have made. I have marl- 
el aitogetber about 135 acres, including 40 of this 
year’s work, not yet cultivated. Most of the circum- 
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stances stated, were noted at the time of their re. 
spective dates. The land, with such exceptions as 
may be mentioned, has been secured from grazing, 
since the year 1814, and was always marled on grass. 

Experiment 1.—1818. New ground—poor acid soil; 
24 acres, covered at the rates of from 125 to 200 bush- 
els per acre, with marl, (containing 33-109 of car- 
bonate of lime.) 

Result. In corn—supposed to be 40 per cent bet- 
ter than the rest. 1819. In wheat—the benefit as 
much or more. 1820, In natural grass not grazed—~ 
no difference in quantity. From the newness of the 
lana, but little grass, and no sorrel as yet on the field. 

1821, Marled it again, together with the adjoin- 
ing land (11 acres in all) at the rate of 530 bushels 
of marl (37-100 carbonate of lime) per acre, and on 
a small part as much as 100C bushels. 

Result. Incorn—the whole excellent for the sea- 
son—the piece twice marled, better than the other, 
but the line of division, could not be distinguished as 
before. The spot covered most heavily, neither bet- 
ter nor worse for it. . 

Experiment 2.—Old cleared land near the last, and 
similar soil, but much exhausted—well dressed with 
vegetable manure in 1815, no trace of which remain. 
ed. 1818—in 5} feet beds, well ploughed September 
preceding. In March, spread unrotted farm-yard 
manure along the water-furrows, and on three beds, 
also scattered marl, (33-100) 390 bushels per acre. 
The beds immediately reversed, and afterwards plant. 
ed in corn. 

Result. But little benefit from the manure, and 
not the least from the marl; nor was any observed 
(or looked for,) in 1819 on grass, or in 182U on wheat. 
1821... In grass —a striking difference. In June, the 
strip could be distinguished toa line, by the almost 
total absence of sorrel, with which the adjoining 
land was covered, and by a luxuriant growth of bird- 
foot clover. 

Experiment 5.—A quarter acre of rich neutral soil, 
covered with gypseouse marl (53-106 carbonate of 
lime) at the rate of 250 bushels per acre. Ploughed 
deep and planted in corn. 

Result. i818 —By July, the difference equalled 
5U per cent, after which, the adjoining corn gained 
on the manured, until no difference could be perceiv- 
ed. 1819~—in wheat—no difference. 1820—in grass— 
easy to be distinguished by the absence of sorrel, 
which on the resi, has been increasing trom the time 
the field was inclosed. Its growth, (principally bird- 
foot clover,) also better. 1821—in grass—the differ- 
ence much greater—its growth as luxuriant as I ever 
have seen of the same kind of grass, and thrice as 
good as on the rest The sorrel as before. The 
spring and early partof summer remarkably wet. 

Experiment 4.—A strip of 3? of an acre across the 
shelly island, marked 3 in the examinations of soils, 
covered at the rates of 200 and 500 bushels of mus- 
cle shell marl, (14-100.) 

Result. 1819—in corn, and 1820 in wheat—no ef. 
fect on either, 

Experiment 5.—Another strip adjoining the last, 
covered with gypseous marl (55-100 of carbonate of 
lime,) at the rate of 250 bushels. ‘Tne soil also shel- 
ly, and capable of producing 20 or 25 bushels of corn 
to the acre, but not qui‘e as rich or as calcareous, as 
the preceding subject of experiment. 


Result. 1819—in corn—advantage over the un- 
marled, more than 50 per cent. 1820-—~in wheat; not 
as much. 1821—in grass, pastured; thickly set 


with a natural growth of white clover, of which 
there is not so much on the other marled strip, and 
very little on the land not marled. The results of the 
three last experiments, shew that all the immediate 
effects were produced by the gypsum, and not by the 
calcareous ingredient of the marl. 

Experiment 6.—February 1819; maried an acre 
of poor broom sedye old field, at the rate of 160 
bushels ; marl (33-100) hauled and spread wet, and 
very unequally distributed, The land not ploughed 
then or since. 

Result. No effect in 1819. In 1820, perceived the 
broom grass to be thinner and weeds taking its place, 
1821 ; weil covered with weeds, and but little broom 
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Tass remaining. ‘The adjoining land, as before, is 
under an unmixed growth of broom-grass. 

Experiment 7. Of a poor light ficld, on which 
manure had never lasted longer than two crops, 7 
acres Were marled (35-100) at the rate of only 90 
bushels—part of the same also covered with rotted 
farm-yard manure. 

Result. i819—In corn; no certain benefit, ex- 
cept along a small part of the dividing line. 1820—- 
In wheat; something better, 182i—In grass; the 
difference still greater,but more in the kinds of plants, 
than in their luxuriance. No visible benefit from 
mar] on the part to which manure was added. 

Ex. 8.- Adjoining the last, 4 acres marled at the 
rate of 180 bushels, and part also well manured. 

Result. 1819—In corn, the part not manured has 
an advantage of 40 or 5U per cent. over the adjoining 
land not marled. 1820, in wheat, and 1821 in grass— 
the difference does not appear to have increased asjin 
the preceding. On the manured land, some percepti- 
ble effect from the marl.—The improvement from 
manure (which however was heavily applied,) still 
remains. 

Experiment 9.—Six acres of new ground, marled 
at the rate of 350 bushels. Soil, a poor white clay, 

Result. 182U - First cultivation, in corn—from 50 
to 75 per cent. apparent benefit, but the whole piece 
so unequal, that no correct estimate could be made. 
1821. in wheat-—the difference increased. 

Ex. 10—Sixteen acres of poor, light and acid 
land, covered at the rate of 1000 bushels of marl, 
(varying from 35 to not more than 17 per cent. of 
carbonate of lime, and all the balance, coarse sand.) 
Last cultivated in corn in 1816, and being too poor to 
bring wheat, had remained at rest and enclosed, the 
succeeding three years. The marling ended at a mar- 
ked line,’ which was laid off through land of equal 
quality, for the purpose of ascertaining the exact dif- 
ference. Cultivation the same, in all respects. 

Result. 1820—In curn. The benefit greater and 
more uniform, than in any of the preceding. Three 
half acres were measure! of marled land, and as ma- 
ny adjoining them, not marled- the product of each 
as follows : 


Land not marled. Land marled& 


bush. pecks. bu. pks. 
Ist halfacre 7 1 opposite &adj’ng Ist 12 2 
24 = do 7a ° . ° 2d 13 33 
3d do a Te ° ° 3d 15 4 


The average increase, {2 bus, and three pecks of 
shelled corn per acre, being nearly 100 per cent. The 
season good, and the whole crop excellent for the 
soil,—1821—In wheat--very much injured by the 
wetness of the season—the marled part more than 
twice as good as the rest, which scarcely paid for 
seed and labour. 

Ex. 11. Nine acres adjoining the last, maried at 
the rate of 400 bushcls. Soil better—marl, and 
times of cnitivation the same. 

Result. No difference could be perceived where 
this joined the heavier covering of the last. 

Ex. 12, One side of the 10th experiment ended in 
@ productive neutral soil, through which a line was 
staked, having equal land on each side. 

Result. No difference either in the corn or wheat. 

The three next experiments were made within the 
space of 150 yards, and on soils, which when in a 
state of nature, were precisely alike. They still dif- 
fer in nothing but productiveness. The same may be 
said of the experiments marked 1 and 2, which were 
in the same field. 

Ex. 13.° Part of a level piece of new ground 
eleared January, 1821, marled at the rate of 600 
bushels per acre, (S7-100.) Soil—light loam; Pine, 
Oak and Whortleberry the principal natural growth. 

Result—1821—In corn, 2,262 hills to the acre— 
On each side of the straight line on which the marle 
terminated, a piece 28 by 21 hills, was gathered, aad 
(by a‘ careful measurement} produced as foilows: 
588 corn-hills not marled, made 2 bushels of shelied 

corn, or 7} per acre. 

588 hills, marled, made 4} bushels, or 16 3-8 per 


acre. 
Ex. 14—March, 1821—An acre, in the middle of a 





piece, cleared in 1815, was covered with 500 bushels 
of sand containing 20-190 of carbonate of lime. This 
piece had before only borne one crop, (in 1818,) and 
therefore may be supposed to contain an abundance of 
rotted vegetable matter, and to be now in the high- 
est state of productiveness, of which such a soil is 
capable. Four adjoiniag quarter acres, two within, 
and one on each side of the marling, produced as 
stated below. The land was supposed to be per- 
tectly equal, but the growth of the corn shewed that 
there was a slight deterioration extending gradually 
across the ground, which affected the measurements 
in the same order as they are numbered. 

Quarter acres not marled. Quarter acres marled. 
No. 1, 6 1-8 bushels adjoining No. 2, 8 1-2 bushels 
No. 4, 5 1-8 bushels adjoining No. 2, 81-8 bushels 


2) 16 5.8 





2) 11 1-4 


| 








5 8 5-16 average, or 
22 1-2 bushels $3 1-4 bushels per 
per acre acre 

Ex. 15, Land clearec 25 years ago, and brought 
almost to the lowest state of exhaustion, of which a 
level and ucid soil is capable. Cultivated in corn in 
1815, since which time it has remained at rest und 
enclosed, but received one good plougl-ing in the 
fall of 1817. But little apparent improvement from 
this long respite, except where it is made evident by 
the application of marl. The effects were ascer- 
tained on adjoining, and equal land, on the crop of 
the present year. 

A quarter acre, not marled, produced 2 1-8 bushels 
of corn, 
A quarter acre marled, 5 5-8 bushels. 

Of the 13th and 15th experiments, the difference 
was much greater in the quality than even in the 
quantities stated, The measurements were made in’ 
the ears, allowing two for one of shelled corn, and 
every nubbin thrown in. Not half the corn of the 
two pieces, not marled, were sound and fully made. 
The season has been more unfavorable to forward or 
good corn, than to indifferent and late—as no rain fell 
from the middle of July, to the first of September. 

In the spring of 1819, Mr. Thomas Cocke, of Aber- 
deen, marled some acres of a poor acid field, which 
had been always close grazed, when not under cultiva- 
tion, The marl contained 40-100 of carbonate of 
lime, and was laid on at the rate of 500 bushels per 
acre. The piece included both stiff and light soil. 

Result—The succeeding corn and wheat crops 
were benefitted but slightly, supposed to be about i5 
or 20 per cent.—Since pastured, and the marled part, 
is now (August,) grazed quite bare to its limits, 
whilst the surrounding land has a considerable cover 
of grass, which the cattle have rejected. 

The following facts were formerly referred to, as the 
only known proofs of the value of shell marl, as a 
durable manure. 

Three small pieces of poor land, neither exceeding 
30 yards square, were marled by Mr. Thomas Cocke, 
18 years ago. The rate not known, but the present 
appearance shews that it was very thick. The land 
before and since, grazed when not under a crop, and 
never manured. Very little benefit was perceived, 
until long after it had ceased to be looked for. Dur- 
ing the last four years, (which is as long as J have 
observed them,) two of the pieces, one stiff and the 
other light, have produced at least twice as much 


5-8 average, or 





the difference in growth : the improvement, however, 
was not perceptible throughout the piece. No cer- 
tain information has been obtained of the effects, 
during the first 25 years. Mr. R, states that he re. 
members the marled land to have been generally 
seeded with wheat, and the surrounding land left out 
on account of its poverty ; and that this difference of 
treatment sometimes extended to the crop of corn. 
He thinks that the difference of production, when 
the season has been very favourable, is but small— 
but is remarkable when the season is bad, as the 
marled piece is but slightly affected, when the other 
is most injured by wet or dry weather, Still, can- 
dour requires that I should add, that Mr. R. though 
devoted to the improvement of his farm, does not 
consider the profits from marl sufficient to induce 
his adoption of its use. So different are the conclu- 
sions, which may be drawn from the same facts. 

An experiment at Banacond, near 50 years old, was 
not known to have been made, until 1839, when it 
was brought to light by the old negro who had carted 
out the marl. This piece is near an acre, in the 
middle of a poor field, and was so much better than 
the rest (though the cause was not then suspected,) 
as to receive no part of a dressing of farm-yard ma. 
nure, which was applied to all the surrounding land, 
eight yearsago. Notwithstanding this manuring, the 
adjoining land is not equal by more than half, to 
that which had marl alone. This field, like the rest 
of the farm, was under exhausting cultivation, until 
it was enclosed in i813, 

Though we have no information of the early effects, 
of the oldest of these experiments, yet there is little 
question of their being inconsiderable. In no instance 
was the practice judged profitable enough to be con- 
tinued. The experimenters expected shell-marl to 





shew effects like dung, and their close grazing pre- 
vented its proper action being seen. They were 


‘therefore compelled to believe, that it was not worth 


using. At this time, however, these experiments 
shew such results, as to prove completely, the per- 
manency of this manure. Had the system of culti- 
vation pursued subsequent to the application, been 
meliorating, instead of exhausting, the superiority of 
the marled land would have been increased in pro- 
portion. 

We. have abundant proof of the durability of cal- 
careous manure, from its common application in ano- 
ther form, so different from shell marl, that it seems 
not to be suspected, that the properties and action of 
the two substances are precisely the same. ’Tis a 
common saying, that “land never forgets where an 
old settlement once stood,” and this well known ime 
provement is entirely owing to calcareous manure, 
The land around an old dwelling, is always mmanured 
(whether intentionally or not,) with wood ashes, 
which, from their composition, may be correctly called 
artificial marl, Drawn ashes and shell marl are 
composed of exactly the same ingredients, except ihat 
the former contains also some phosphate of lime. I 
admit that old settlem:nts must be also enriched by 
animal manure: but that, alone, an acid soil would soon 
“ forget,” as we continually see proved by the fleet- 
ing benefits of our summer cow-pens. 

The quantity of carbunate of lime taken up by any 
crop, from an acre of land, has been ascertained (says 
Dundonald) not to exceed 80 Ibs. in weight. As this is 
the only passage by which it can escape, a good cov- 
ering of shell marl would not, at this rate, be all 
drawn from the land, by 200 successive crops. But 





grain as the surrounding land : the third piece, which 
ison a light hill side, is ruined by the application, 
At Spring Garden, in Surrey, 10 or 12 acres of, 
poor light land were marled 45 years ago. ‘I'he farm,' 
previous to the last nine years, was under the then 
usual two shift system—that is, cultivated in corn 
every other year, followed by wheat, wherever it was 
worth sowing, and close grazed during the short in- 
terval of rest, between wheat harvest, and the next 
winter’s ploughing for corn. Since then, it has been 
enclosed, judiciously cultivated, and is improving 
throughout. Mr, Francis Ruffin, the present pre- 
prietor, shewed me this field in January, 1819, then 
under grass, and even at that time of the year, | could 


though no renewal of marl may ever be. required, it 
would not prevent the soil being exhausted of its ve- 
getable matter, and thus utterly ruined by continued 


|severe cropping: For the improving farmer, no means 


can be more effectual than the shell marl. But if 
the usual exhausting course continues to be pursued, 
though calcareous manures might for a long time in- 
crease the crops, yet their ultimate and certain re- 
sult, would be the complete exhaustion of the soil, by 
its freely yielding supplies to vegetation, which its 
former acidity would have withhe 

It was stated, that from the properties of calca- 
reous-‘Manures, they must be most beneficial on such 





easily discover the commencement of the marling by 


soils, as are stored with the greatest quantity of ve- 
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etasle manure. Sut the foregoing experiments shew, 
that though such is the case, when the vegetabi- 
matter is derived from enclosing, yet marl has ha 
little or no visible effect, when combined with an ap- 
plication of animal or vegetable manure. Vegetable 
matter 2ecumulated in a poor soil by enclosing, cor- 
tains as inuch of acid,as of the food of plants; and it is 
by removing the ev l, that marl produces so much 
immediate cect. The acid of farm yard manure, is 
of small amount, compared with its soluble nutritiou- 
matter, As calcareous manure increases production 
only by indirect means, its immediate effects must 
bear a certain proportion to the previous powers ot 
the soil. Suppose it to increase the first crop 10U 
per cent, on an acid soil in the best state, and as much 
on another, ruined by exhaustion : in the first cas¢, 
the increase might amount to 15 bushels of corn pe: 
acre, and in the last, to not more than two or thre« 
bushels Marlalone. «applicd to anakeu gall, would 
never improve it The immediate effects of animal 
and vegetable manures are very different, as they 
bear no proportion to the state of the soil, and are 
most striking on the poorest. ’Tis possible to raise 
50 bushels of corn from an acre of the most steril 
land, by a wasteful application of these manures, 
which directly furnish the food of plants. The evi- 
dent consequence of these different kinds of action, 
is, that the immediate benefit of marl woul: be ex-; 
ceeded, and in a great degree concealed, by other mz | 
nures applied at the same time, although the dura-, 
ble effects of both, might be most profitably secured, | 
by their union. ; 


My applications of shell marl have been in general 
much heavier, than I consider advisable Wishing 
to ascertain its-full power, heavy dressings were laid 
on, that no renewal might ever be wanting, and that 
whatever improvement might be gained from vege. 
table matter, there should be always enough of the 
calcareous to secure it. This course is best for ex- 
periment—but its action and power once known, it is 
more economical to apply it in quantities as small as 
will suffice to neutralize the acid, and give the soil a 
slight capacity for improvement, and to repeat it, as 
the acecumulation of vegetable matter may require, 
until the soil arrives at the highest state of produc- 
tiveness. 


The labour required for using shell marl, is now 
the greatest obstacle to the practice, even with some 
of those, who from observing the whole progress of 
my experiments, are wel! satisfied that I have not 
overrated the benefits derived. It is held as shewing 
but little prudence, to expend on the marling an acre 
of land, more than the price at which it could have 
been sold, The previous value of the land has no 
bearing on the question, nor indeed has the expence 
per acre. If by laying out $100 on an acre of poor 
land, it would produce annually for ever, an increased 
clear profit of only $10, it would be a highly profita- 
ble investment. I have carefully, and with all possi- 
ble accuracy, estimated the cost of two considerable 
pieces of marling The first. of nine acres (the ex- 
periment marked 10) cost $10 per acre for digging, 
hauling and spreading, at the then high prices of pro- 
Visions and labour. The increase of the first crop 
averaged 12 bushels and 3 pecks per acre, which if it 
had sold at the price which was usuai in 1819, when 
ue marl was applied, ($3 50 per barrel,) would 
have nearly paid the whole expense, by the increase of 
the first crop. The marling of 20 acres this year 
(from a pit which requires uncommon labour,) at the 
average hauling distance of 635 yards, and at the rate 
ef 665 bushels per acre, cost $8 88, or 18 cents the 
cubic yard of 20 3-16 bushels, Should the land be 
benefitted, as much as my experience gives mea right 
toexpect, the increase of the first two creps, will re- 
pay the whole cost, even at the present low prices of 
grain. In some othercases, where the distance was 
small, and the digging easy, the expence was as low 
as $4peracre. 1 would be much pleased to see ex- 
hibit-d a correct estimate of the expense of making 
and applying farm yard manure, and its full return on 
acid soils. The calculation, I fancy, would present 
results very different from. the foregoing, and such as 
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would astonish all who consider the practice profita- 
bie. 

A great mass of matter on marl and other calca- 
fous Manures, is contained in English agricultural 
works; but though much correct information is 
given, its vaiue 1s lost, by being confounded with a 
greater number of stxiements, which are loose, con- 
iradictory or false. To discriminate between the 
‘ruths and errors of these works, would require a pre- 
vious acquaintance with the subject, surpassing Chat 
of most of their suthors. In some parts of Eng and, 
any pure clay is called marl, at.d even some writers 
who treat of this manure, leave us to doubt, whether 
they would not define it inthe same way. The coun- 
ty of Norfolk, in England, has been brought fiom a 
poor, blowing sand, to a high state of productive- 
ness, principally by the use ot marl: but the action 
was directly the reverse of marling in this country 
Che sands of Norfolk contained calcar.ous matter in 
abundance,* and I should therefore attribute their 
barrenness to the excess. The clay marl used, 
‘hough containing some calcareous earth, actually 
served to diminish, instead of increasing the excessive 
proportion of the soil, at the same time that its clay 
gave the tenacity which was wanting. With the 








same views, Dickson very properly recommends clay 


marl for the improvement of chalk soils) The au- 
thors on whose knowledge and accuracy we can fully 
rely, when they mention the effects of mar.,-omi: to 
inform us how much of calcareous matter may be pre- 
sent, in either the manure, or the soil, (both of which 
’tis essential should be known,) and their readers are 


‘left to guess in what manner the operation is produc- 


ed. Davy states as a general rule, that all soils which 
are deficient of calcareous earth, require such ma- 
nures ; and this simple proposition (which he 2 oe 
to consider so self-evident as to require no proof, ) con- 
veys more of instruction and truth, than the whole 
body of English authorities on this subject, taken to- 
gether. 

When I first recommended the use of shell marl, 
in 1818, no information whatever, of the practice had 
been given to the public, nor was it known to us in 
this neighourhood, that any other experiments had 
been made in the United States, than the very few of 
a prior date which I have stated. Since, however, I 
have learned that the value of this manure, was 
practically known in the counties of King William 
and James City ; and in the latter, its use is now ra- 
pidly extending. I have made several attempts to 
procure from different farmers of these counties, some 
account of the effects experienced— but without suc- 
cess, or even the lrast encouragement to continue such 
inquiries. It appears from some general notices in 
the newspapers, that shell marl is used extensively 
in New Jersey. Two very valuable papers on this 
subject have since been published The first of these 
is Mr. S:ngleton’s letter ** On Shell Marl,”. (in the 
4th velume of Memoirs of the Agricultural Society 
of Philadelphia,) which gives testimony to the worth 
of this manure, from a very intelligent farmer, who 
has used it longer, and to greater extent, than any 
other in the United States. The other is Dr Black’s 
essay, “ On the intrinsic value of land,” published in 
the second volume of the American Farmer. This 
essay may at first be thought to contradict rather than 
sustain my opinions, as the author speaks so siight- 
ingly of marl, as no way tends to encourage its use. 
This seeming contradiction is only a striking exam- 
ple of the necessity of attending to the properties of 
manures, without regarding their uames, Dr. Black’s 
plan of improvement is founded on the use of Aime 
which he considers essential to the object in view. 
Caustic lime bas powers entirely diff-rent from mild 
hime, and of which | have not spoken, as they are 
not connected with my subject : but that essay in- 
forms us, that the author does not look for the bene- 
‘it from lime in the first crop, and it is certain, that 
it must become carbonated, and its caustic action 
cease, before the second year We must therefore 
attribute nearly, if not quite all the benefits which 
‘er. Black has thus.derived, to carbonated or miid 


iime, which has precisely the same properties witb 


* Kirwab on Manures. 
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sheli marl; and the whole argument in favour of 
caustic lime, goes in support of the carbonate. 

When opinions are advanced which are either un- 
supported by, or directly opposed to those most 
generally received, it is highly necessary to state them 
as Clearly and distinctly as possible. Such has been 
my object throughout this essay ;—cvery less im- 
portant requisite of composition, has been sacrificed 
for the sake or perspieuity, and perhaps I may thus 
have subjected myself to other charges, besides that 
of being tedious. In no other respect, however, do I 
offer any apology, nor ask favour or forbearance to- 
wards the opinions presented. If my views are well 
founded, they deserve consideration: if erroneous, 
it is proper that they should be fully exposed, and 
none will see their errors corrected, more willingly 
than myself. 








EDMUND RUFFIN, 
Coggin’s Point, Oct. 7th, $821, 





Explanations of terms used in the foregoing Ese. 
say. necessary to the right understanding of 
the author’s argument, by persons who are 
not familiarly acquainted with Chemical eae 
pressions. 

Acids—-Bodies are so called ifsour to the taste. They 
turn vegetable blue dyes red; they mix freely 
with water, and are generally formed by the uni- 
on of a known base, such as sulphur, with 
portions of pure air or oxygen : see sulphuric and 
other acids. 

Acetic Acid, is vinegar highly purified, or concentraf- 
ed by distillation. 

Affinity, or Attraction, is the disposition of bodies to 
combine-—-thus water dissolves or combines with 
salt, which it would leave in order to unite with 
spirit of wine. 

Alkalies, are volatile or fixed ; the volatile evaporates 
when exposed to the air, and is often seen in the 
form of Hartshorn used to prevent fainting—the 
fixed alkalies are pot-ash; obtained by evaporating 
water which had been drawn thro’ common wood 
ashes—and soda, obtained by evaporating water 
which had been drawn through the ashes of 
vegetables which grew on the sea shores. 

Alum, consists of pure clay or Alumina, a little pof- 
ash, sulphuric acid and water. 

Alumina, is the earthy base of Alum—and hence 
called Alumina—it is that body which gives to 
clays their peculiar properties—heat which ex- 
pands most bodies diminishes the bulk of clay 
it is the chief material of China and stone ware. 

Base, is a term used to denote the earth, the alkalie, 
or metal of which a salt or acid is formed: thus 
Alumina is-the base to which we add sulphuric 
acid when we would form Alum ; and sulphur, 
the base to which we unite oxygen or pure air, 
to form sulphuric acid. 

Calcareous Manures, are mixtures of sand and clay, 
with lime in the form of decayed sea-shells or 
chalk-- these we call Marl ; or they are chalk or 
lime, usually in the shape of carbonate of lime, 

Carbonate of Lime, occurs in the form of chalk, mar- 
ble, lime-stone, sea-shells. &c. and when either 
of these are kept for some time in a white heat, 
the carboic-acid is disengaged or driven off— 
leaving them in the form of quick or caustic 
lime, as used to make mortar—it is to the power 
and disposition of this caustic or quick lime,. 
to unite again with carbonic-acid and to solidify 
water, that mortar becomes hard. 

Carbonate of Pot Ash, is formed by the union of car- 
bonic acid, with the pot ash of commerce, which 
contains only half the quantity of carbonic acid. 
found in carbonate of pot ash. 

Carbonic Acid, is obtained only in an aerial form—it 

has not yet been condensed like other acids, 

into a liquid—it is created by fermentat‘on, 
by combustion, or respiration—it extinguishes, 
flame and life—it may he procured by distilling 
sulphuric acid on chalk. The sulphuric acid, 





displaces and frees the carbonic, and uniting 
with the chalk, forms gypsum, or plaster of partys. 
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Caustic Lime becomes mild or carbonated, by com- 
bining with carbonic acid, found in the air or 
soils, as it does when it becomes air-slacked, and 
loses its power to produce heat if exposed to 
water. 

Chalk—109 parts usually contain 57 parts of lime, 
and 43 parts of carbonic acid. 

Clay, is the earthy base of alum, called Alumina, 
mixed with more or less Silex, or flinty sand ; 
and sometimes has magnesia or lime in it. 

Epsom Salts, were produced originally by evaporat- 
ing the water of Springs at Epsom, in England 
---these salts consist of sulphuric acid and mag- 
nesia---they exist in Sea Water, and are found in 
solution, when the common, culinary salt has 
crystalized, after a large part of the water has 
been evaporated. 

Gas, is a term which includes allthe airs that differ 
in their properties from the air of the Atmos- 
phere, and this is composed of three Gases— 
OXYGEN, or pure air, the support of life 
and combustion---AZOTE, or impure air, the 
basis of nitric acid, which united to pot ash, 
forms Salt Petre—and CARBONIC ACID GAS. 
Water is formed of two Gases---oxygen or pure 
air ; and hydrogen or inflamable air, the cause of 
flame. ; 

Gypsum, or Plaster of Paris—contains 43 parts sul- 
phuric acid, 33 parts lime, and 24 parts water 
in the 100—it is soluble in 460 parts of water at 
a temperature of 600 

Loam, may be considered a clay of loose or friable 
consistency, mixed with mica or isinglass, anu 
iron-ochre. _ 

Magnesia—as known in commerce, contains 34 parts 
carbonic acid, 45 parts magnesia, and 21 parts 
water—it exists in sea water, connected with sul- 
phuric acid, and may be obtained by adding pot- 
ash, to which the sulphuric acid will unite, and 
thereby free the magnesia—it is almost insolu- 
ble in pure water, but will combine with and so- 
lidify it, as lime does, when we make this into 
mortar. 

Marl, is a mixture of carbonate of lime, and clay, the 
varieties differ as they contain more or less lime, 
or sand, or the adhesive part of clay—on a clay 
soil, marl, abounding chiefly in lime and sand 
would be best—on a sandy soil, that which is 
not only rich in lime, but also in the tenacious 
partof clay, would be preferable. 

Mordants, is a term which dyers use to designate 
the substances that are employed to dispose the 
colouring particles, to unite permanently and 
brilliantiy, with the objects to be dyed. 

Muriatic Acid, is obtained from sea sait, when com- 
bined with soda, hey form our table or culinary 
salt—by pouring sulphuric acid on sea salt the 
muriatic acid is displaced, and the soda then 
uniting with the sulphuric acid forms the well 
known, us. ful, Glauber-salts. ‘ 

Neutral Salts—are tormed when acids unite with Al- 
kalies, so as to disguise each others properties ; 
thas SULPHURIC ACID, which is intensely 
sour, unites with SODA, or the alkali of sea- 
salt, which is corrosive, and Glauber salts, are 
the result of their umion. 


Oxalic Acid—is obtained in acrystaline form from 
Sugar, distilled with nitric-acid, and hence it 
has been called the Acid of Sugar—it exists in 
the wood-sorrel o.ralis acetosella, diluted in much 
water it is pleasant, but concentrated—or mixed 
with but little water, it is very acrid, 


Oxygen—:00 parts of the atmosphere contain 21 
parts of Oxygen gas or vital air—its presence is 
necessary to support life or combustion, and to 
the germination of seeds ; all these must cease 
when it is absent~ united to sulphur they form 
sulphuric acid—united with hydrogen gas they 
form water, 

Oxygenated---we say a body becomes oxygenated when 
it unites with oxygen- -thus iron combined with 
a certain portion of oxygen is black, and with a 
stil! greater portion becomes red or rusty. 
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Peat, or the black moss of moors, strictly speaking, 
is not found in many places, and no where so fre 
quently as in Scotland and Ireland, where the 
bogs abound with, and afford it in great quanti- 
ties for fuel. 

Phosphate of Lime—is the basis of Bones, and con- 
sists of Lime 70 parts, and phosphoric acid 30 
parts—this acid is found free in onions. Phos- 
phorus may be obtained from burnt bones, by a 
complex process—and Oxygen, with this base, 
form Phosphoric-Acid. 


a ——w- es 
good quality, hardy, thrifty. always fat, and of 
high flavored flesh.* It must have been of these 
last that Gen. Eaton brought to this country, 
I received myself a rain and ewe, brought in 
one of our vessels from Tunis direct: but the 
ewe would never breed ; her massive tail ne- 
ver admitting the commerce of the ram. I have 
bred from the ram, in and in, for ten years 
past with a (lifferent race, and have found that 











Pneumatic Apparatus—this is designed to measure 
aireform fluids or gases—a very simple one is! 
described and represented in Davy’s Agricultural | 
Chemistry; it consists of a bottle which holds! 
the acid to be used—this bottle is closed at the, 
upper end by a glass stopple, and it has a stop: 
cock towards the other end, through which the, 
acid may be passed at pleasure ; this end is fit-| 
ed into the neck of a larger bottle, into which 
the soil to be examined is placed, and trom one 
side of which a tube passes, having an empty or 
flaccid bladder at its termination, within the 
neck of a larger vessel that is filled with water ; 
so that when the acid has flowed upon the soil, 
the elastic fluid which it generates, passes thro’ 
the tube, and dilates as it fills the bladder, which 
causes some of the water in this vessel to flow 
through a spout into a graduated measure, and by 
its volume indicates the proportion of gas dis-| 
engaged ; every ounce measure of Carbonic Acid| 
Gas, indicates the presence of 2 grains of Car-/ 
bonate of Lime, 

Precipitate—when we put a_ substance into any 
solution, and this causes the others to separate, 
and one of them to fall, we say it precipitates 
the falling body as when we pour spirtt of wine, 
rectified spirit, into a brine or mixture of salt 
and water, the spirit unites with the water,which 
lets the salt fall or be precipitated to the bottom 
of the containing vessel. 

Sands, are siliceous, or the well known flint stone in a 

pulverized state ; or they are calcareous, being 

lime stone, or sea shells reduced to the state o! 

sand. 

Sulphate of lime, is plaster of paris; see gypsum. 

Sulphuric acid, was formerly obtained by distilling 
green vitriol, a salt known in commerce as Cop- 
peras, and composed of iron and sulphuric acid, 
hence this acid was called oil of vitriol—but it is 
now procured by burning a mixture of sulphur 
and salt petre in chambers lined with lead, hav- 
ing their bottoms also covered with water to con- 
dense or absorb the acid vapors. 

Vegetable acids—the acetic acid, is found in the 
sap of trees; the oxalic acid in sorrels; the tartaric 
acid in grapes, sumach, &c.; the citric acid in 
limes, whortleberry, cranberry, &c.—the malic 
acid in apples, and the gallic acid chiefly in the 
bark of most trees. 

Vegetable Extract, was formerly used to designate 
all those substances, which may be extracted from 
plants by means of water, and which remained 
behind in the state of a dry mass, when the wa- 
ter was evaporated. 


——i ee 
BROAD TAIL SHEEP. 
MONTICELLO, June 12, 17, 


Sir,—I have to acknowledge your two letters 
of April 8, and May 11, on the subject of the 
broadetailed sheep. It is to be observed that 
there are different races of them, very distinct, 
and very different in merit. Three of these 
rave fallen under my observation: Jst. Those 
from the Cape of Good Hope, with broad tails 
curned up like that of a nicked horse: long 
legs, light bodies, and slight fleeces. 2diy. Those 
frum Algiers, of somewhat less stature, an: bet- 
tur tormand size: and 3dly. Those from Tunis, 
of low stature, round bodies, full fleeces, of 











when a ewe gets to be about } pure blood, 
the same obstacle becomes so enlarged as to 
prevent further procreation. [ continue this 
breed for the use of the table, and because the 
wool is as good as that of our ordinary sheep. 
I have merino’s in a separate situation; out 
their wool caunot be used for coarse purposes, 
and there is no demand for it here, which ren- 
ders them less profitable than others. I have 
in still a distinct and distant situation, another 
Spanish breed, which, yielding to the broad- 
tail as to the table, is in other respects the most 
valuable of all, hardy, heavy-bodied, heavy- 
fleeced, and of good staple, tor country ser- 
vice. [tis the vest cross for the broad-tailed 
breed.— [his information, slight as it is, is all 
Iam enabled to give you, and pretends to ne 
other merit than that of proving to you the sen- 
timents of respect and esteem of which I beg 


leave to asure you, 
TH. JEFFERSON, 
Gro, W. Jerrreys. N. C, 


*We are happy to announce the arrival of a pair of 
this race, by the Plato, Capt. Packwood, as a present 
to the Editor’s breeding stock establishmet from Com. 
Jones and Capt. Booth of the Navy. Of this, and of 
other very flattering evidences of the approbation of 
his undertaking, trom officers of the Navy and others, 
the Editor will give a more particular account here- 
after.—E£dit. Am Farmer, 


Bc AN INQUIRY. 
The description of a system of Tanning, on 
a plan which could be executed by farmers in 
general, on their own plantations, would per- 
haps be of great service to many of your sub- 
scribers. 





SENS Paitad alRo 
BALTIMORE, FRIDAY, DECEMBER 28, 1821. 


PRICES CURRENT. 

Flour $6, 4 months—Grain, of every kind, with 
the exception of Corn, which isa little in advance, 
same as last report—Shorts, 20 a 23-- Bran, 18—Flax, 
seed, per bushel, §1—Hogs-lard, fresh, per Ib. 10 a 
12—Beef, Baltimore prime, $875 a $9 75—Cotion, 
N. Orleans, per lb. 18 a 20—Georgia, upland, do 16 
a 18—Plaster Paris, per ton, $3 874 a $4—Salt, St. 
Ubes, 55 cts. per bushel—Lisbon, do. 50 a 56—Ca- 
diz, do. 50—Turks Island, do. 60 a 65—Butter, 25 a 
31—Cheese, 8 a 12—Eggs, per dozen, 25—Potatoes, 
40 a 45—Wood, hickory, per cord, $6 a $6 25—Oak, 
do. $4 a $4 50—Pine, do. $2 75a $3 25 Pork, 
hog round, $5 a $5 5. 

Maryland Tobacco—Few sales, and same as last re- 


port. 
Virginia & Kentucky Tobacco—none. 











Printed every Friday at $4 per annum, for JOHN S. 
SKINNER, Editor, by Joseph Robinson, at the 
N. E.,corner of Market and Belvidere-streets, Bal- 
timore, where every description ot book and Job 
Printing is executed—Orders from a distance for 


Paine. with proper directions, promptly attend- 
tor 
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